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Technical details
Matrix creation 1.1. Figure S1 : Schematic representation of possible evaporation configurations for organic substances. The Rh surface plated on a Cu block is cooled to 4 K using a closed-cycle He cryostat. a Liquids or substances with a high vapor pressure can be mixed with the noble gas prior to deposition in a defined concentration using a baratron to monitor the partial pressure. b Solids such as the investigated acenes are heated in a Knudsentype effusion cell: A graphite tube with an aperture of 0,5 mm containing 5 mg of the respective substance is inserted in a ceramic oven that is surrounded by a Ta coil to which voltage is applied. The substances are trapped by codeposition with the noble gas on the Rh surface. 
Fluorescence spectra
Tetracene (1) 2.1. Cartesian coordinates for the tetracene (1) dimer 1 3.6. Figure S7 : Structure of the parallel dimer conformer of tetracene (1). Cartesian coordinates for the tetracene (1) dimer 2 3.7. Figure S8 : Structure of the rotated dimer conformer of tetracene (2) 
Vibrationally-Resolved Spectra Contributions (IMDHOT)
Tetracene (1) 4.1. Figure 
High-level calculations of the lowest excited singlet states
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